To better understand the structural drivers of women living with HIV's (WLWH's) reproductive rights and choices, this study examined the structural correlates, including non-consensual HIV disclosure, on WLWH's pregnancy decisions and describes access to preconception care. Analyses drew on data (2014-present) from SHAWNA, a longitudinal communitybased cohort with WLWH across Metro-Vancouver, Canada. Multivariable logistic regression was used to model the effect of non-consensual HIV disclosure on WLWH's pregnancy decisions. Of the 218 WLWH included in our analysis, 24.8% had ever felt discouraged from becoming pregnant and 11.5% reported accessing preconception counseling. In multivariable analyses, non-consensual HIV disclosure was positively associated with feeling discouraged from wanting to become pregnant (AOR 3.76; 95% CI 1.82-7.80). Non-consensual HIV disclosure adversely affects WLWH's pregnancy decisions. Supporting the reproductive rights of WLWH will require further training among general practitioners on the reproductive health of WLWH and improved access to women-centred, trauma-informed care, including non-judgmental preconception counseling.
Introduction
With the advent of antiretroviral therapy (ART), and resulting improvements in life expectancy [1, 2] , health and quality of life [3] , and prevention of sexual and vertical HIV transmission [4, 5] , an increasing number of women living with HIV (WLWH) are considering their reproductive options [6, 7] . Globally, there has been a steady increase in the proportion of WLWH desiring children [6, [8] [9] [10] [11] [12] . For example, a US-based study reported a 150% increase in fertility desires in American WLWH after the introduction of ART [7] . Similarly, Canada has seen a steady growth in the proportion of WLWH conceiving [13] , with fertility desires and pregnancy decisions approaching that of the general population of Canadian women in some settings [14] .
There are a growing number of both qualitative and empirical studies examining the fertility desires and intentions of WLWH globally. Existing studies have largely reported on individual and interpersonal factors shaping fertility desires/pregnancy intentions [6] , many of which are similar to those of women not living with HIV. Such factors include: younger age [8, 9, 14] , lower education [9] , parity [10, 15, 16] , marital status [10, 16] , partners' fertility desires [6] and ethnicity [11] . HIV-specific individual and interpersonal factors, such as HIV sero-status disclosure [17] , and taking ART [16] are also documented to increase WLWH's pregnancy intentions. In Ontario, Canada, a 2009 study among WLWH reported that 69% of WLWH desired to give birth and 57% had positive pregnancy intentions, with place of birth, ethnicity, younger age and number of lifetime births predicting fertility decisions [11] . Similarly, a 2007 study amongst WLWH in the Canadian province of British Columbia documented fertility intentions approaching that of the general population; 25.8% of WLWH intended to become pregnant compared to 37.5% in the general population [14] . In this study, rates of fertility intentions were higher among WLWH who were younger, non-Indigenous and had a regular partner [14] . Understanding the pregnancy decisions of Indigenous WLWH in British Columbia are important given that Indigenous WLWH in Canada remain disproportionately affected by HIV [18] . Indigenous women in Canada have higher fertility rates compared to their nonIndigenous counterparts, and often experience additional barriers to health care, including due to systemic racism, stigma and a lack of culturally safe services [19, 20] . This is particularly important to explore in our sample of WLWH, over half (55%) of whom are Indigenous.
Only a handful of studies have examined the role of structural barriers on WLWH's pregnancy decisions. Of these largely qualitative studies, social and cultural influences (e.g., societal and family pressure for childbearing) [17, 21] , and health worker attitudes [22] have been found to influence fertility desires. HIV stigma, fear of HIV disclosure to family members and health care providers have been highlighted as a major concern for WLWH in the perinatal period, and found to deter women from accessing perinatal care [23] [24] [25] [26] . Similarly, there is qualitative research to suggest that HIV stigma and discrimination strongly undermines WLWH's access to a variety of PMTCT services [23] . Our literature review identified only one empirical study that documented the (negative) influence of HIV stigma on WLWH's pregnancy intentions in the United States [27] . Despite the potential detrimental influence of stigma on WLWH's reproductive decisions and health access, two recent systematic and literature reviews on stigma and fertility desires/intentions identified gaps in empirical research on the impact of structural drivers, including stigma [28] , on WLWH's pregnancy decisions [6] . The role of stigma and discrimination on WLWH's reproductive choices are particularly pertinent in criminalized settings, where HIV non-disclosure before a sexual encounter can potentially result in an aggravated sexual assault conviction. At odds with Canada's reputation for liberal policies, Canada is a world-leader in the enforcement of HIV non-disclosure laws [29] . The aggressive enforcement of these laws against PLWH are postulated to fuel HIV stigma (from the public and health care providers), and compromise engagement in critical HIV and health care services [30] ; however, there is currently a dearth of empirical research, including in the Canadian context, on the relationship of criminalization, stigma and access to care.
To address the impacts of traumatic experiences (e.g., intimate partner violence, traumatic events of stigma/discrimination) there have been increasing calls for traumainformed approaches to care, including as part of HIV care [31] [32] [33] and perinatal care [34, 35] . Trauma-informed care approaches recognize and respond to the impacts of traumatic events and embrace the core principles of traumainformed care: trustworthiness, safety, peer-support, collaboration, empowerment, and respect for cultural/historic and gender issues in care [36] .
Given increases in the number of WLWH of reproductive age in Canada who desire pregnancy [37] and recent evidence that half of WLWH reporting having their HIV status disclosed without their consent [38] , there is a clear need to better understand the contextual factors that serve as barriers or enabling environments for WLWH's reproductive choices and care access. In light of the dearth of empirical studies examining the structural determinants of fertility decisions, this study sought to examine the structural factors (including non-consensual HIV disclosure), which encourage or discourage WLWH's pregnancy decisions. Additionally, given the potential role of conception-focused discussions in shaping the perceptions and decisions around pregnancy, this study also aimed to describe access to preconception services in WLWH in Vancouver. 
Methods

Community-Based Research Cohort (SHAWNA)
Data for
Primary Outcome
The primary outcome, was based on the question "Has your HIV diagnosis affected your decision to become pregnant or to not become pregnant?". The index category, ever felt discouraged from wanting to become pregnant due to one's HIV diagnosis, was defined based on a response of "Yes, my HIV status discouraged me from wanting to become pregnant". The reference category combined the following responses: "Yes, my HIV diagnosis encouraged me to want to become pregnant" or "No, it has not affected me".
Explanatory Variables
Independent variables were selected based on their a priori known or hypothesized relationship with fertility decisions. Individual variables included: Age and age of HIV diagnosis, and duration of known HIV infection (measured continuously, in years); sexual orientation (i.e., identifying as gay, lesbian, bisexual, asexual or two-spirit at baseline); Indigenity (First Nations, Métis or Inuit), Im/migrant status (born outside of Canada); and Education (defined as highschool graduate vs. less than high school). In addition to our outcome, we included ever had a live birth (yes versus no), and currently desire pregnancy (yes versus no) as a relevant fertility-related variable. The following interpersonal variables were also examined: having an intimate male partner, ever experienced physical/sexual violence, and HIV disclosure at diagnosis (all defined as yes versus no). Among the structural factors collected, health services access variables included having ever accessed preconception counseling or women-specific care. To quantify the impact of stigma, we assessed the role of HIV disclosure without consent, based on the question "Has anyone ever 'outed' you for knowing or suspecting you were HIV positive" (yes versus no). Examples of individuals who were responsible for disclosing without consent include: housing staff or residents, HIV outreach, jail/prison staff, police, intimate partners, friends. Verbal or physical abuse due to one's HIV diagnosis (ever versus never to both stigma variables) was used as another proxy measure for stigma.
Statistical Analyses
The analytic sample was restricted to baseline data of cisgender women who were of reproductive age (15-49 years) at the time of their HIV diagnosis. Descriptive statistics calculated included frequencies and proportions for categorical variables, and measures of central tendencies [i.e., mean, medians and interquartile ranges (IQR)] for continuous data. Our analysis was guided by the reproductive justice framework, which merges elements of social justice and reproductive rights to acknowledge numerous structural barriers, such as poverty, stigma, discriminatory laws and race, that can shape women's reproductive choices [39] . The reproductive justice framework posits that all women and girls have the right to enabling environments that support their reproductive rights, including their right to have children, prevent pregnancies and access essential sexual and reproductive health care [39] . Aligned with the reproductive justice framework, bivariate analyses were conducted to determine the independent associations of individual, social and structural factors with ever feeling discouraged from wanting to become pregnant because of one's HIV diagnosis. Pearson's Chi squared tests (or Fisher's exact test for small cell counts) were used for categorical variables and Wilcoxon rank-sum test for continuous variables. To measure the strength of association between explanatory variables and the outcome, Odds Ratios (ORs) with 95% Confidence Intervals (CIs) were calculated. As in previous studies [40, 41] , a conservative p-value-cutoff of < 0.10 was used to consider a priori hypothesized explanatory variables for inclusion in the multivariable model. We began with a full model that included all variables with a p value of < 0.10 in bivariate analysis. A backward stepwise approach was then used to construct the final multivariable model. This began with the full model and included the sequential removal of variables starting with the highest p-value (indicating the least statistical significance) and an assessment of the Akaike's Information Criteria (AIC) value with the removal of each variable. The AIC value indicates the combination of variables that best explain the variability in the outcome. The final model presented in our paper is the model with the lowest associated AIC value. This model building procedure has been justified elsewhere [42] . The final model was tested for multicollinearity. All p-values are two-sided, and SAS software version 9.4 was used for all statistical analyses (SAS Institute Inc., Cary, North Carolina, USA).
Results
Of the 218 cisgender WLWH of reproductive age at diagnosis included in the study, almost one quarter (n = 54, 24.8%) reported that their HIV diagnosis made them feel discouraged from wanting to become pregnant and over half (n = 114, 52.3%) had experienced HIV disclosure without consent. As displayed in Table 1 , the majority of our participants were Indigenous (55.1%), 36.2% were white and 8.3% were African/Caribbean/Black/Other, with no significant differences in feeling discouraged from wanting to become pregnant between these groups. The median age at HIV diagnosis was 30.9 (24.0-36.5) and the median duration of infection was 14.2 years (Interquartile range (IQR): 8.1-20.0); neither was significantly associated with feeling discouraged from wanting to become pregnant in bivariate analysis. While 76.6% had ever had a live birth, there exists a significant gap in access to preconception counseling, with only 11.5% had ever reported receiving preconception counseling (Table 1 ). Among those who had ever received preconception counseling, the majority received these from women-specific HIV care providers (Oak Tree Clinic or the Women's Health Collective) (64%), followed by general practitioners/public health nurses (24%) and HIV specialists (12%) (See Fig. 1 ). Half (50.0%) of our sample had accessed women-specific HIV care. Table 2 details the information participants reported receiving in preconception counseling sessions.
In bivariate analysis, the following variables were significantly associated with our outcome at p < 0.10: HIV disclosure without consent (odds ratio (OR) 4.28; 95% confidence interval (CI) 2.10-8.73), sexual orientation (OR 2.17; 95% CI 1.11-4.22), and ever experienced verbal or physical abuse due to one's HIV status (OR 2.09; 95% CI 1.11-3.95).
In multivariable analyses, women reporting non-consensual HIV sero-status disclosure had 3.76-fold increased odds of reporting that their HIV diagnosis made them feel discouraged them from wanting to become pregnant (AOR 3.76; 95% CI 1.82-7.80) ( Table 3) .
In multivariable analysis, non-consensual HIV disclosure by a third party was associated with WLWH feeling discouraged from wanting to become pregnant.
Discussion
These findings suggest that even in the era of ART, stigma, particularly from non-consensual HIV disclosure, continues to adversely affect WLWH's reproductive choices. A recent systematic review by Turan and colleagues documented that stigma related to HIV status disclosure was among WLWH's primary concerns in pregnancy and that the detrimental effects of HIV-related stigma accumulate across the PMTCT cascade of care [23] , citing evidence suggesting that stigma may contribute up to 44% of vertical HIV transmission cases in some settings [43] . Having one's status disclosed without consent, a proxy for HIV stigma, is a serious breach of one's confidentiality and can exacerbate the fears of stigma, discrimination and violence commonly faced by WLWH when disclosing one's status [23, 44] . Previous negative experiences due to non-consensual HIV disclosure may further discourage women from wanting to become pregnant, due to heightened concerns of judgment of placing their baby at risk of HIV [45] . These concerns are valid, as previous research have reported increasing levels of stigma between pregnancy to postpartum period [46] , including from intimate partners, family, friends and health care providers [23, 25] . We located only one empirical study examining the impact of stigma on pregnancy decisions, which found that women who had experienced HIV disclosure-related stigma had 18.6% decreased odds of wanting to become pregnant [27] . The authors hypothesized this was due to WLWH's fear of judgement and stigmatization. The criminalization of HIV non-disclosure in Canada and disproportionately severe punishment resulting from a conviction likely fuels stigma towards WLWH and may discourage women from wanting to become pregnant.
Though not significant in our final model, our bivariate results lend further support to the negative impact of stigma on WLWH's pregnancy decisions, with sexual minorities (i.e., LGBQ2S) and those who had experienced HIV-related physical or verbal violence having higher odds of feeling discouraged from wanting to become pregnant. There is an urgent need to explore interventions to reduce HIV-related stigma in the community, including the intersecting stigmas stemming from gender and sexual orientation, HIV status, drug use, sex work involvement and ethnicity [47] . We did not find any differences in the impact of stigma on the decisions of Indigenous compared to white WLWH, despite evidence suggesting high levels stigma faced by Indigenous people. Surprisingly, the duration of HIV infection and age of HIV diagnosis was not significantly associated with feeling discouraged from wanting to become pregnant; we hypothesized that WLWH diagnosed earlier in the epidemic, before widespread access to ART, would be more likely to have ever felt discouraged from wanting to become pregnant.
Of importance, our findings reveal a concerning gap in access to preconception counseling, highlighting missed opportunities for women to plan safe pregnancies. Preconception counseling is an important opportunity for WLWH to gain a better understanding of Canada's HIV non-disclosure laws, including the implications of non-disclosure and strategies for disclosing one's status to their intimate partner in the context of pregnancy planning. Access to preconception counseling may also provide WLWH with an opportunity to discuss prevention of mother-to-child transmission (PMTCT) which could help alleviate WLWH's concerns and internal stigma/self-stigmatization around HIV and pregnancy. Finally, conversations with health care providers around how to manage commonly-experience external/ enacted stigma and discrimination (e.g., from family and community) in the context of pregnancy and childrearing (e.g., breastfeeding practices) may be beneficial. The levels of preconception counseling in our sample (11.5%) are low, even when compared to Ontario, Canada, where 31% of WLWH sampled had received preconception counseling [48] . This is despite the fact that half of our sample had accessed women-specific HIV care. While it is possible that participants may not have been HIV positive when pregnant/planning pregnancy or were diagnosed during pregnancy, these numbers remain low given the Society of Obstetricians and Gynaecologists Association of Canada (SOGC) guidelines that recommend conception-focused discussions be offered at regular intervals to WLWH of reproductive age. We believe that the majority of missed opportunities for preconception counseling are likely to have occurred in the community (e.g., general practitioners), as the majority of women first access the main women HIV care provider in this setting (Oak Tree Clinic) once they have become pregnant. As HIV has now become a chronic condition manageable with ART, it is critical that health care providers receive adequate training to support positive sexual and reproductive health needs and rights of WLWH, including safe motherhood. This includes the need for health care providers to recognize the pregnancy intentions of WLWH and initiate conception-focused discussions with their patients. Evidence from the United States support this: among a sample of WLWH who had accessed preconception counseling, the majority (67%) had How to prepare for pregnancy emotionally 12 (48) How to become pregnant if partner is living with HIV 9 (36) initiated personalized discussions around pregnancy with their health care providers themselves [49] . The authors also reported that health care providers were significantly more likely to initiate pregnancy planning discussions with younger WLWH (< 30 years), overlooking the significant portion of older WLWH who may also desire pregnancy. Pregnancy discussions may not be offered by health care providers due to competing medical priorities, time limitations, and/or a lack of clarity around roles and practices standards among the range of health care providers (e.g., HIV specialists, OBGYN, general practitioners) who serve WLWH [50] . Discussions around the criminalization of HIV disclosure in particular are complex, delicate and have the potential to further stigmatize and marginalize WLWH. There is a clear need for specialized training around counseling WLWH on the criminalization of HIV in the context of pregnancy, as well as additional time in appointments to adequately address this issue. Another reason that health providers may not initiate conception-focused discussions may be their judgment of their patient's capacity to safely parent, particularly for those struggling with addictions, poverty, mental health issues or a violent relationship. Fear of such judgement and internalized stigma may prevent/delay women from disclosing their reproductive desires and intentions with their health providers [51] . Indeed, fear of health care provider judgement or disapproval is a common barrier for WLWH in bringing forth such conversations [8] , and many women, including in Canada, have experienced judgement from their health care providers throughout pregnancy [51] . In settings where marginalized women are overrepresented among WLWH, including Indigenous im/ migrant, women who use substances, and gender/sexual minority women, adopting new WHO/UNAIDS guidelines and rights-based sexual and reproductive health training for health care providers working with WLWH is critical [52] . While the causes and solutions to HIV stigma are complex, structural interventions, including at the programmatic level could help better support WLWH's reproductive choices. There is a clear need for non-judgmental and compassionate holistic health care provision including SRH and HIV care that integrates reproductive health services (including preconception counseling as well as pregnancy spacing or prevention services). Though the sources of non-consensual HIV disclosure in this study are unclear, our preliminary data (not shown) suggests that some cases of non-consensual HIV disclosure occur by health care and social services providers. It is imperative that health and social services providers working with WLWH are trained in protecting the privacy and confidentiality of WLWH. The removal of criminalized laws on HIV non-disclosure is also essential to reducing the stigma around HIV, and may help reduce WLWH's fears around conception. The majority of our participants have experienced at least one potentially traumatic event (e.g., intimate partner violence, verbal or physical abuse because of their HIV status, and non-consensual HIV disclosure, intergenerational trauma) highlighting an urgent need to increase access to women-centred, trauma-informed care, including preconception counseling, for WLWH in Metro Vancouver. Complementing a trauma-informed care approach, women-centred care is a comprehensive approach to health care which acknowledges the diversity of women's experiences and aims to holistically address women's health concerns in the context of the broader social and structural barriers to health care (e.g., gender-based violence, poverty, challenges to safe disclosure) that women experience [53] . Given the high levels of multiple forms of social and structural violence experienced by marginalized WLWH of reproductive age (e.g., childhood abuse/neglect, intimate partner physical, sexual and emotional violence, stigma, poverty, homelessness, intergenerational trauma from colonization), health care providers need to be sensitive and responsive to the multiple forms of trauma women may endure, and offer physically and emotionally safe spaces and care. Accurate and non-judgmental conception-focused discussions need to be initiated by health care providers and offered to women of all ages [49] and sexual orientations. In our setting, there may be a need to train health care providers (particularly those working in the community) on the sexual and reproductive needs and rights of WLWH. Aligned with WHO/UNAIDS International Sexual and Reproductive Health and Rights & HIV guidelines for WLWH and the Society of Gynecologists and Obstetricians of Canada (SOGC) Canadian HIV Pregnancy Planning Guidelines [52, 54] , pregnancy discussions should be offered when women are first diagnosed and on a regular basis as women's reproductive needs and wants change over their lifetime [54] . It is imperative that preconception counseling accurately cover all relevant information outlined in the existing preconception counseling guidelines, including: how to increase pregnancy success, appropriate ART use during pregnancy, prevention of vertical and horizontal transmission, general pregnancy issues given many other co-morbidities that women with HIV can have, as well as the psychosocial aspects of HIV and pregnancy [14, 54] . Our results demonstrate that less than half of participants (48%) reported discussing the emotional/psychosocial aspects of pregnancy, which generally encompass HIV stigma and discrimination pre-and post-partum and the implications of Canada's HIV non-disclosure laws. Such information would be critical in supporting WLWH's reproductive decisions; especially those who have experienced HIV disclosure without consent and fear further stigma arising from pregnancy.
Limitations
This study has a number of strengths and limitations. First, given our lifetime outcome, our analysis was cross-sectional and may be susceptible to biases inherent to cross sectional studies, such as limiting our ability to make temporal inferences. For example, it is unclear when events of non-consensual HIV disclosure occurred and if these preceded WLWH's pregnancy decisions. However, given the median age of HIV diagnosis in our sample is 31 years, it is likely that these events occurred during women's reproductive years. Second, as with all observational research, our outcome may be susceptible to social desirability bias, potentially leading to an underreporting of this variable and biasing our results towards the null. Despite this bias, a quarter of our sample reported feeling discouraged from wanting to become pregnant and this remained strongly and significantly associated with our outcome in multivariable analysis. Both the community-based nature of the SHAWNA project and our community interview and sexual health research nursing team (many of our team are WLWH themselves) are well-trusted and have a strong rapport with the community. Finally, preconception counseling access may be subject to recall bias, potentially resulting in an underreporting of these discussions as well as the types of information received. However, in light of the SOGC guidelines that recommend that practitioners routinely initiate conception-focused discussions, there should not be a significant lag between WLWH's last discussion around pregnancy intentions/desires and the time of our interview.
Conclusions
Despites advances in ART and parallel shifts in fertility trends among WLWH, stigma from non-consensual HIV disclosure continues to act as a significant barrier to WLWH's reproductive choice. There is a clear need to increase access to women-centred care that embraces the principles of trauma-informed care to offer integrated HIV & reproductive health services, inclusive of preconception counseling. There may be a need to better educate health care providers in the community about the reproductive desires of WLWH, and ensure that accurate, comprehensive and non-judgmental conception-focused discussions are initiated by health care providers in an ongoing manner, consistent with Canada's HIV pregnancy planning guidelines. In addition, given the complexity of the counseling in some cases, women should also be given the opportunity to consult with experts in this area when appropriate.
